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1 Introduction
At the last RAN4 meeting, the antenna assumptions for FR2-2 were agreed. Based on this assumption, we may be going to agree the TX requirement values for FR2-2 by averaging the results of each company. According to the agreed guidance in last meeting, companies are allowed to provide their proposed EIRP values in RAN4 #102-e. This paper provides the results of our analysis. Note that the proposed values are derived from a technical survey and simulation study.
2 Discussion
2.1 Background

At the last RAN4 meeting, we agreed antenna assumption for FR2-2. Based on the approved WFs on 60 GHz UE RF requirements in RAN4#101-e meeting [1] and RAN4#101-bis-e meeting [2], the agreed antenna assumption is shown below:
Table 2.1-1 Antenna assumption based on the agreements of the previous meeting
	Antenna assumption for FR2-2

	Covered frequency range
	n263 (57GHz – 71GHz)

	Antenna module dimension
	Same as commercial FR2-1 antenna module

	Number of antenna elements
	8 antenna elements

	Number of antenna panels
	1 ~ 3 panels


Based on the above assumptions, minimum requirements are derived by averaging the EIRP values proposed by each company. Some companies have already provided the values, but other companies are also allowed to provide their proposed EIRP values in this meeting. This paper provides the results of our analysis.
2.2 Proposal
2.2.1 Other antenna assumptions

In order to analyse the UE RF requirement values, we clarify antenna assumptions other than the agreed above. First, this analysis is based on a single-band implementation. In past meeting, the co-existence of FR2-1 and FR2-2 bands in the same antenna panel was discussed. The impact of multi-band implementation is one of the important factors to derive EIRP requirements. However, we should specify requirements for single FR2-2 band firstly, and then we should discuss the multi-band relaxation. Next, the antenna size is smaller than antenna size of commercial FR2-1 antenna module. This can meet past agreements. Finally, the cover material, arrangement of antenna module, and so on are based on "Assumptions5" in WF on antenna assumptions for FR2-1 [3]. Therefore, the antenna assumptions in this analysis are following.
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Figure 2.2.1-1 Antenna module dimension in our study
Table 2.2.1-1 Antenna assumption in our study

	Antenna assumption for FR2-2 in this analysis

	Covered frequency range
	57 – 71GHz (n263)

	Number of supported bands
	Single-band implementation

	Antenna module dimension
	Smaller than commercial FR2-1 antenna module

	Number of antenna elements
	8 antenna elements

	Number of antenna panels
	2 panels

	Antenna module/set location
	Top & Bottom

	Front cover material
	Glass

	Back cover material
	Plastic

	Side cover material
	Plastic

	Display panel
	Full

	R4-1801202 (FR2-1 assumptions)
	Based on the “Assumptions5”


Observation 1: Assume a single-band implementation. Multi-band relaxation should be discussed after agreeing the requirements for single-band implementation.
2.2.2 Handheld UE min peak EIRP

Based on the above antenna assumptions, the analysis result for minimum peak EIRP is shown below.
Table 2.2.2-1 peak EIRP for n263
	Parameters
	Unit
	57 - 71GHz

	Pout per element
	dBm
	6.0

	# of antennas in an array
	
	8

	Total conducted power per polarization
	dBm
	15.0

	Avg. antenna element gain
	dBi
	5.3

	Antenna roll-off loss vs freq.
	dB
	2.3

	Realized antenna array gain
	dBi
	12.0

	Polarization gain
	dB
	2.5

	Total implementation loss
	dB
	12.5

	Peak EIRP
	dBm
	17.0


Proposal 1: Based on our analysis, minimum peak EIRP for n263 is 17.0 dBm.
2.2.3 Handheld UE EIRP spherical coverage
Based on the above antenna assumptions, the analysis result for EIRP spherical coverage is shown below. Where, SideR and SideL indicate that the antennas are arranged on the right side and the left side of the terminal, respectively. In addition, Top, Bottom, and Back indicate that the antennas are arranged on the top, the bottom, and the back of the terminal, respectively. Based on the “Assumptions5” in R4-1801202, we refer to case of "Top and Bottom".
Table 2.2.3-1 EIRP spherical coverage for n263
	EIRP_CDF [dBm]
	Peak EIRP
	80%-tile
	50%-tile
	20%-tile

	1-1.SideR
	19.6
	14.6
	11.6
	8.8

	1-2.Top
	17.0
	14.8
	11.4
	9.2

	1-3.Back
	19.8
	15.4
	8.4
	2.6

	2-1.SideR+SideL
	19.6
	15.6
	14.0
	12.2

	2-2.SideR+Back
	19.8
	16.4
	13.6
	10.0

	2-3.SideR+Top
	19.6
	15.8
	13.6
	11.0

	2-4.Back+Top
	19.8
	16.0
	13.8
	10.2

	2-5.Top+Bottom
	17.0
	15.8
	14.0
	12.2


When 2 panels are set, "Top and Bottom" is the worst case for peak EIRP, but "Top and Bottom" is not the worst case for EIRP at 50%-tile. In addition, the gain drop on 2 panels is smaller than the gain drop on 1 panel.
Observation 2: When the antenna arrangement is Top and Bottom, 50 %-tile gain drop for EIRP is 3.0 dB based on 2 panels assumption.

Proposal 2: Based on our analysis, EIRP spherical coverage for n263 is 14.0 dBm at 50 %-tile.
3
Conclusion

This paper provided the results of our analysis for FR2-2 UE RF TX requirements. Here we summarize our proposals:

Observation 1: Assume a single-band implementation. Multi-band relaxation should be discussed after agreeing the requirements for single-band implementation.
Proposal 1: Based on our analysis, minimum peak EIRP for n263 is 17.0 dBm.

Observation 2: 50 %-tile gain drop for EIRP is approximately 3.0 dB based on 2 panels assumption.

Proposal 2: Based on our analysis, EIRP spherical coverage for n263 is 14.0 dBm at 50 %-tile.
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